Phenomenological description of landscapes, trees and terraces, oral history and historical ecology find traces of industrialization, plant disease and forest fires in Central Italian forests.
3 us make political sense of the Anthropocene, the contemporary era when almost all ecosystems around the world have been in some measure affected by human activities. 2 Critics of climate change policy (Hulme 2012) , and more recently of the concept of the Anthropocene (Moore 2015) , have criticized depoliticized scientific accounts of global environmental change that focus on a single account of the world supposed to inspire political action to protect the environment.
Rather than recounting a single history that produced a unified landscape, in what follows I describe overlapping and interwoven "throughscapes" that are linked to multiple histories. From these storylines a different account of Anthropocene politics can emerge.
The first history I tell is of the impact of international trade, which moved pathogens around the world and destroyed chestnut cultivation in this area between the mid-19 th -century and the 1950s. In this account, the storyline is linked to international trade, to the unintentional journeys of fungal spores and to the capacities of chestnut trees to develop new forms of symbiosis, which halted the advance of some pathogens. The second history starts in the early 1800s, and is one of capitalism and industrialization. Key actors in this account are the peasants 3 and shepherds who were transformed into industrial and service workers. Changing forms of agriculture and the gradual transformation of urban metabolisms caused fire-dependent pine trees to spread across these mountains when litter raking, pastoralism, and anthropogenic burning were eliminated. In the present moment, farmers, foresters and others draw upon these histories of transformation and cultivation as they imagine how they might transform parts of the landscape in order to bring into being different environmental futures. These landscapes are simultaneously concrete and material, historical and imaginative. They are linked to multiple histories and rhythms that can help us escape from thinking of nature or history as singular (what John Law calls a "one-world world" : Law 2015, 126) . Multiplying our understandings of 4 possible pasts and futures, and of who might be helped or hurt by these futures, makes the Anthropocene political. The example of the Monti Pisani shows how we can learn to notice multiple coexisting Anthropocenes through mundane practices of walking, of looking and wondering at strange ontologies, 4 of archival research, oral history, and drawing. These practices are suitable not only for forests, but for thinking through material politics in other parts of the world, from urban parks to river deltas and sewage systems. 
Figure 2. Monti Pisani and Italy Location Map
Landscape Facts, Histories, and Ontologies "Landscape" is a deeply ambiguous term with a rich history. For many scholars landscape was an ideological construct, a canonical standard of elite taste that might support capitalism or state control (Berger 1977; Cosgrove 1985) . More recently, Kenneth Olwig has reclaimed a substantive understanding of landscape as "a place of human habitation and environmental interaction" with particular legal, cultural, and economic histories (Olwig 1996, 630) . As Anna
Tsing points out in The Mushroom at the End of the World, landscapes emerge through encounters between people and other beings, including soils, mushrooms and disease organisms . In what follows I describe the kinds of landscapes and histories that emerge from encounters between people, trees, soils and terraces in formerly cultivated landscapes in Central
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Italy. Perhaps most importantly, this kind of landscape description pushes us to think about how particular forms emerge through encounters, where ontologies are transformed through partial relations between these beings, and where the forms of plants and terraces are clues to the biographies of particular organisms.
At a larger scale, landforms such as terraces and drainage systems tell us histories of human labor and attention to plants, soils and weather. Encounters both with individual organisms and with landscapes press us to explore or rediscover research methods of drawing and natural history. These methods are well suited both to the open ended nature of these encounters and to tracing the forms that result from encounters between people and non-humans (people, sheep, trees), and between non-humans and other non-humans (trees, soils, disease, fire). Such an ethnography of the landscape requires an attention to temporal rhythms of processes as different as rapidly moving fires and slow-growing trees, soil formation, daily cycles of weather and the structural violence of politico-economic transformation and stateformation.
Knowledge of the landscape, with its attention to multiplicity and scalar instability, is a behaves differently from the kinds of knowledge explored by much anthropology of science and STS. Within STS, canonical work has been concerned with how particular facts are stabilized and come to be accepted, such as the scallops described by Michel Callon (Callon 1986 ) or the pasteurization practices described by Bruno Latour (Latour 1988) . Such approaches emerge from studies of laboratory practice and they often describe how a single fact or version of the world is either accepted or rejected in particular locations and before particular audiences. More recent work has pointed to multiple enactments that emerge through practices that link multiple sites (Mol 2002) . Knowledge of landscapes is closer to this way of thinking. In particular, thinking with enactments suggests a kind of surprise, the indeterminacy and slipperiness of what is enacted 5 This is not just a feature of the landscapes that we ordinarily think of. Come close to a tree, and you will see entire landscapes of relations at every scale, from the pattern of bark that tells you of an ancient tree, to the tiny red fungi that show a tree to be infested by chestnut cancer (farmers notice these spores with fear), or the dry crackled callous that shows that the cancer has itself been infested by a virus that prevents it from killing the tree (chestnut farmers wait breathlessly for such signs of disease stabilization). Come close to look at such details, and your understanding of whether an area of forest landscape is doomed or healthy can radically change. The relations between details and large-scale patterns are always provisional: our changing understanding of a particular detail can change our perception at another scale entirely. I arrive at this kind of knowledge of landscape by moving back and forth between intimate encounters with details of tree form and landscape pattern, between interviews with farmers and visits to archives. As I move back and forth, I gradually come to foreground two histories as being accountable to some of the details, stories and landscape patterns that have come to be significant for me. In this account of how I come to know about a landscape, I
do not only interview people or consult archives. My own practices of noticing more-than-human (Ingold 2011; . I would add that the unending emergence of forms of language and noticing are an important empirical fact about what it feels like to be human in a world of process, where descriptions are never enough, and more words might come to be needed to sharpen our capacity to notice and describe. My own changing sensorium is data for this article, as is the fact that my perceptions are persistent, embodied and yet unstable. Just as the descriptions of a particular organism are partial and tentative, so too landscape descriptions are partial and tentative and inhabited by many details that are not relevant at that level of perception. It is through a principled tacking back and forth between details and patterns that I learn to perceive new patterns and histories.
In a classic article, the feminist geographer Diane Rocheleau draws upon Donna
Haraway's concept of situated knowledges to argue for the use of multiple methods in political ecology (Rocheleau 1995) . I suggest that we can expand on this insight, to think of our current task as one of linking coexisting processes, histories and ontological transformations that emerge through relations among beings. Drawing on multiple lines of evidence and attending to details of plant and terrace form allow me to notice multiple histories and landscape patterns. These patterns are throughscapes, perceptible landscape patterns that exist in partial relation to each other and overlap with each other, but have different histories, organizations, and temporalities and are always unstable in relation to the details and textures that they only partially contain. As my colleague Anna Tsing pointed out to me on a forest walk, what I was calling throughscapes are also different ontologies that are partially linked to each other. Throughscapes are intensely real, but they are also complex time machines. 7 These are space-time patternings that I learn to notice through my work of linking sensory curiosity to archive and map, of linking drawings and photographs with fieldnotes from walks and conversations with farmers, biologists and others.
Reading Ghostly Presences in Forests
Walking through 
Photograph with Francesco Roma Marzio.
Drawing is the method through which I do justice to this mundane ontological indeterminacy.
The form of a cultivated chestnut tree tells me a story of its responses to encounters with peasants, diseases, fires and soil movement processes. I draw this form in different ways, depending upon whether I notice the details of disease cankers and imagine that this tree is doomed, or on its way to a new symbiosis with disease-causing organisms, when I might notice new shoots and the scarring produced by disease containment. From these encounters I learn to produce a drawing that summarizes my perception of human-plant and plant-non-human 13 interaction as they come to be manifested in tree form. Sometimes I accompany this drawing with the linguistic terms which sharpen my capacity to notice some differences and not to notice Walking and paying attention to color, shape and form press me to be alert both to textures (the background, which remains indeterminate) and to emergent categories, to the forms that came to matter (the foreground), and which I highlight through sketches and drawings. A few pencil strokes could summarize the patterns that I noticed when I took a picture. These line drawings can be the shapes of trees whose ontology is indeterminate, of field boundaries, or larger landscape patches whose boundaries can be drawn otherwise, perhaps in relation to encounters with details that have come to have a larger significance. In many cases, patterns such as plant form gesture towards processes that I cannot see. A line drawing makes visible my relationship with a particular tree or terrace, and my effort to show that this was a partial relation that failed to grasp other indeterminate aspects of a chestnut stump that might live or die or change shape over the longer term. There is a strong tradition of line drawings in archeology, natural history and field biology (Canfield 2011) , and formerly in cultural anthropology (EvansPritchard 1940; Lévi-Strauss 1970) . Because of the nature of their material, archeologists have never abandoned drawings of changing animal anatomy or seed morphology as an important clue to tracing histories of domestication that tell of human-non-human relationality. Similarly, biologists continue to use drawings to highlight the key features that they are concerned with in telling stories about evolution and adaptation. 9 Cultural anthropologists, I suggest, might think of line drawing as a method appropriate to recording morphologies that emerge from relationalities across ontological and temporal difference, and to their own involvement with more-than-human beings.
Shape Changers in the Forest
Trees are long-lived shape changers; their form records biographies of survival in the face of fire, disease, grazing, and human cutting, lopping, and pruning. Becoming attuned to tree form is to notice the bizarre inventiveness of plants that change shape and move across the landscape too slowly for us to notice easily. The drawings in Figure 5 make visible some of the different forms that chestnut trees can take. 10 Names for these forms emerged from the daily work of peasant farmers who worked with plant-soil-animal assemblages, and from conversations between 17 peasant cultivators and the officials and the literati who occasionally talked to them. In Italy a host of traditional technical terms for chestnut trees, terraces, and forests, are now falling into disuse, known mainly to old people, and to historians, foresters and anthropologists like me. Old words tell of old relationships, but new words and plant varieties are also always potentially coming into being from acts of noticing and care. In the winter of 2014, the farmer Stefano
Fazzi, who lived in the nearby Garfagnana area, told me that he had noticed that a particular chestnut variety on his land seemed to be immune to the invasive gall wasp Dryocosmus kuriphilus, a pest that was devastating chestnut production in the region. Stefano hoped to have his variety recognized and named, and to build collaborations with the academic establishment and the state. This was a speculative anthropocene political project, a way of resisting an invasive disease, and perhaps of adding to his livelihood. 
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Figure 7. Earthen terraces (ciglioni, zolle). San Andrea del Compito, 2014.
Terrazzamento (terrace) is a relatively recent word. Older and more precise terms are now known to only a few people, as I learned when driving around the Monti Pisani with Fabio Casella. Fabio is a municipal planning official who grew up in a peasant household on the Monti Pisani and whose lifelong passion has been maintaining pastures, terraces and drainage systems (Rizzo et al. 2009 ). Fabio remembers firewood cutting and sheep grazing, and he names the kinds of terraces as he points them out to me. He reminds me that terraces are also always drainage systems, complex soil-water choreographies that take continual care. Fabio is deeply concerned at the dramatic increase of fires and the expansion of the fire-prone pine species Pino marittimo (Pinus pinaster) across the Monti Pisani. Stone firebreaks at the edge of old terraces kept fires in check, grazing kept pastures clear of trees that might burn, litter raking made forests 22 less flammable. For Fabio the repetitive and rather monotonous landscape of pines is a sign of loss and a threat of fire, or of the landslides that might follow fire or terrace abandonment.
Where pines and chestnut trees mix, he and I both notice the older landscape pattern of ceduo or of castagneto. Fabio's practices of terrace care are an Anthropocene landscape politics that links the details of terracing systems and grazing to forest fires, landscape stability, and global environmental change.
Historical Ecology: Linking Natural History, Cadastral Maps, Oral Histories
My natural history observations and sketches, drawn from walking across the Monti Pisani, and from conversations with many different companions, gave me a good sense of the present-day forest, haunted by the physical, linguistic and imaginative traces of past cultivation. Early 19 thcentury cadastral tax maps gave me a very different kind of account, registering traces of encounters between tax collectors, landowners, and peasants who tried to manage multi-species choreographies on these landscapes. Cadastral mapping projects tried to record who owned each piece of land and how the land was being used, with the aim of increasing taxation and propelling capitalist investment in buildings, infrastructure, or improved cultivation. In the tax records I could read traces of encounters between landowners and the peasants who cultivated land on their behalf. We can hear something of the words they shared to talk about complex polycultural cultivation systems, ranging from chiuse (walled gardens) cultivated with mixtures of vigne a pergola (trellised vines) at the bottom of the valley, to ceppato di castagno (coppiced chestnut), castagneto, pascolo (pasture), and pineta (pine forest) (Catasto Vecchio 1843). These descriptions emerged from a meeting between the tax assessor, who was also usually a local landowner (Massoni 1999, 255-256) and abandoned terraces in areas now covered by pine forest. The conifer plantations at the top of the mountain are the last echo of Cold-War workfare programs that sought to prevent peasants from becoming communists. Old people tell of the fines that the forest service used to impose on pastoralists, of the hard work of planting trees. Some of the ceduo is still cut for domestic firewood, but much is destined to become woodchips for biomass energy production, an effort to stave off the slow disaster of climate change.
Seeing Throughscapes: Ink Disease, Industrialization and Forest Fires
Plant forms emerge as a result of biographies of individuals and their histories of encounter with other beings: firewood cutters, fires, or epidemic pathogens. By walking across many parts of the landscape my encounters with individual organisms taught me to perceive larger-scale landscape patterns and to wonder about the causal forces that brought these patterns into being. I will briefly describe two throughscapes, landscape patterns which literally overlap and sit through each other.
History 1: Ink Disease. Cutting Peasant-Sheep-Chestnut Assemblages
The scattered ancient chestnut stumps with emerging sprouts are the survivors of the pathogen Phytopthora cambivora, which arrived here in the 1850s and destroyed low-elevation chestnut orchards, leaving only a few scattered surviving trees. Plant scientists and peasants told me that Phytopthora kills trees completely dead in a matter of weeks, striking like a fulmine (lightning bolt) and killing trees down to the roots. Affected chestnut trees produced a foul-smelling black liquid in their roots, giving rise to the name male del inchiostro (ink disease), causing wholesale abandonment of chestnut cultivation at lower elevations (Bonucelli 1939; Cipolloni 1893; Gibelli 1883 ) and allowing other tree species (not only pino marittimo) to colonize the landscape. By the 1930s the male del inchiostro had declined in virulence, perhaps as the ectomycorrhizal associates of trees learned to form less destructive associations with it (Blom et al. 2009 ).
Chestnut ceduo and castagneto persisted at higher elevations where the pathogen did not strike.
The spread of Phytopthora around the world in the 1840s can be attributed to the unintended impacts of 19 th -century international trade, whose road networks and ports enabled the journeys of pathogens. In this account, peasants, trees and soils, ectomycorrhizae and Phytopthora are key actors who mutually transformed each other in unexpected ways. It would be easy to tell a history of invasive disease destroying an agro-ecological system, beginning with the arrival of the ink disease in the 1850s and ending on a note of cautious optimism inspired by the remnant chestnut trees clinging to the upper slopes of the Monti Pisani. This is certainly part of the story;
it captures some part of the relations among people, trees, soils and Phytopthora. This storyline is accountable to the remnant low-elevation chestnut trees loved by Massimo and Alessandra, to the much larger areas of castagneto recorded in the tax registers, and to the ruined metati scattered across the landscape. This storyline, however, is partial: in highlighting the material traces and absences produced by chestnut disease and international trade, it fails to notice a completely different pattern of presence and absence.
History 2: Industrialization and Wildfire. Cutting Peasant-Sheep-Leaf-litter Assemblages
A different history starts fifty years earlier, around 1800, and is linked to capitalism and industrialization. This history tells of the disaggregation of urban metabolism from the forests that formerly supplied fuel and fertilizer. It tells of the transformation from sharecropping peasants-whose care of sheep linked forest leaf-litter raking with fields, whose firewood cutting and charcoal burning supplied home heating-into industrial and now postindustrial workers.
Already in the early 1800s, many people in Vorno, as in other towns around the Monti Pisani, were working in the flour, paper, paint and gunpowder mills that clustered along the streams that ran down from the mountains (Massoni 1999) . By the 1860s, this water-powered industrialization was in full swing and was not displaced until the arrival of oil-powered industrialization after World War II. 13 From the 1950s onward the breakup of large estates on the lower slopes of the Monti Pisani allowed some sharecroppers to buy their land and become small farmers; others worked in factories. The next generation is increasingly one of postindustrial workers or workers in rural tourism. Some of them maintain gardens or cut firewood, but sheep grazing and litter-raking have completely disappeared from the Monti Pisani. This absence also produces material presences: thick litter layers on forest floors, fire scars, burn areas, fire roads cut by volunteer firefighters or the forest service. This history tells of the long struggle of sharecroppers to scrape a living out of difficult soils in the face of sometimes oppressive landlords, of how some of these sharecroppers became smallholders (like Francesca's father), while others emigrated to cities or became industrial workers or officials (like Fabio Casella).
This history, of capitalism dissolving peasant labor practices, which had linked trees, sheep, grass and landscape form, has various conjunctures and moments of rapid change.
Perhaps the most telling conjuncture for this particular landscape was the shift from animal-plant fertilizer to chemical fertilizer. 14 Until the 1960s, peasants used to rake leaf litter in the forests and carry this downhill to terraces, where it was combined with animal dung to become valued fertilizer. 15 One old farmer told me how the color of an entire hillside had changed from the red of his youth to the present-day green, as the backbreaking work of carrying baskets of leaf litter disappeared into memory. Younger volunteer fire fighters told me how large-scale forest fires arrived in the mid-1970s, about fifteen years after the abandonment of sheep grazing and litter raking. Casella had collaborated with a fire scientist to experiment with restoring burning to the crest of the mountains in an effort to reduce at least the size and intensity of wildfires, which had caused the expansion of fire-adapted pino marittimo This second landscape pattern, of the rather monotonous pine forest that dominates lower and medium elevations, especially on the southern side of the mountains, is accountable not to stories of disease and global trade, but to labor practices in fields and factories, to urban metabolism, and to the former linkages among sheep, fertilizer, leaf litter and labor. When Casella points to the deep leaf litter that makes forests flammable, he teaches me also to notice absences: of sheep, goats and of the peasants who worked with them. A final force for landscape transformation linked to industrialization is a second disease, the chestnut cancer (Chryphonectria parasitica), which arrived in this area in the 1950s. Faced with this new pathogen, many farmers decided to sell the remnant higher-elevation chestnut groves that had survived the male del inchiostro to nearby tannin factories that literally devoured ancient trees. Like the ink disease, chestnut cancer was eventually slowed down by its own accumulation of relationships with other beings. In this case, the cancer acquired its own virus, which made it no longer lethal. Logging for tannin production did not kill trees, but it transformed remaining chestnut orchards into ceduo.
In Figures give here, however, I point not to incommensurability across political-ontological differences, but to the mundane practices through which I learned to perceive multiple ontologies, histories, and the throughscapes that I could perceive at the same time. Analogous methods could be used to notice multiple coexisting throughscapes in other places entirely, from urban spaces to industrial farms.
Each throughscape has a different storyline, a history with a different beginning, different actors that change as a result of relationships with each other, and with spatial patterns that emerge differently at different scales. These throughscapes are not linked to a single history, but to multiple histories, which emerge from my practice of attending to processes that proceed with very different rhythms, from rapidly moving fires to slower moving diseases and symbioses.
Landscapes are an interesting kind of thing here: they are quasi-objects, perceptual categories inhabited by a multiplicity of relations between living and non-living beings, but they are also phenomenologically real; they have a certain color and texture and an instantly recognizable form, a repeated infrastructural pattern of abandoned chestnut groves or of fire-blasted pine forests. Landscape patches are approximate, containing shifting assemblages of humans and nonhumans (Tsing 2015, 394) . At the same time they are concrete, recognizable, and linked to political and economic formations and histories (Olwig 1996) .
In the account I have given of the Monti Pisani, histories and ontologies are multiple.
Each history is partial, we can simultaneously entertain multiple histories and the provisionally stable landscape patterns which I have linked them to. These histories emerge from my practice of tacking back and forth between forest walks, scarred trees, conversations with farmers and visits to the archive. Unlike the classic facts of STS, which are stabilized by assenting witnesses and stabilizing networks, or whose difference emerges through site-specific practices (Mol 2002 (Conklin 1986 (Conklin , 1957 ). Other scholars have described how cultigens and the memories of their use are retained or lost (Nazarea 2006) . In this paper the historical depth of my evidence has allowed me to trace the emergence and disappearance of particular forms of noticing and linguistic description, as changing work practices cause words for tree form, terraces, or plant varieties to emerge or recede from common knowledge. These processes of emergence and disappearance resonate with the incomplete descriptions through which I learned to see and draw tree form and landscape pattern in the Monti Pisani. Descriptions and classifications are always partial, both grasping and failing to grasp the world. Involutionary encounters with particular beings literally draw my interlocutors and me in. 16 These encounters sometimes demand particular words to refer to plant forms or landscape patterns, across local communities of practice or bureaucratic state-making. These plant forms are always partial,
containing indeterminacy alongside what is resolved and perceived.
In the Monti Pisani, different Anthropocenes inspire projects of landscape restoration that draw upon specific landscape histories to craft speculative, hopeful, and deeply political imagined futures. Volunteer fire fighters, inspired by their retelling of the impacts of the abandonment of pastoralism and litter raking, now talk of restoring burning to the crests of the Monti Pisani. Another Anthropocene politics is advocated by the biologist Massimo
Giambastiani, who seeks to preserve low-elevation chestnut varieties that will be more resilient in the face of climate change. Opponents of large biomass electricity plants in nearby Bagni di Lucca draw upon the charisma and legitimacy of peasant firewood cutters to demand energy systems that feed local uses of heat energy rather than to large biomass energy plants that will power the national electricity grid. In each case, the historic forms and uses of the landscape animate future-oriented politics. Each of these Anthropocene political projects draws upon histories of peasant experimentation and landscape use, none tries to reproduce the past, each seeks to make a livable present or prepare for future disaster. Similarly, the political ecologies that have arisen in response to imperial and postcolonial projects of landscape transformation in the global south have always been political responses to one or another Anthropocene. These political ecologies are not a depoliticized and singular managerial Anthropocene, but multiple, deeply political Anthropocenes that are linked to different landscape histories and futures.
In recent years there has been a heated debate about when to date the Anthropocene.
Scholars have argued over whether the best date is the Colombian exchange (when old-and newworld plants, animals and diseases met each other), the Neolithic origins of agriculture, the industrial revolution, or the 1945 atomic bomb test in New Mexico (Swanson 2017) . A related discussion carried out mainly by humanists has focused on the risks and dangers of particular namings, asking whether the term Anthropocene inappropriately highlights the power and imagination of humans, or of particular humans, or if perhaps it silences the role of capitalism (Haraway 2016) . These debates are valuable, but I argue that an attention to landscapes and phenomenologies of encounter draws our attention not to a singular Anthropocene, but to multiple Anthropocenes, which coexist with each other. We can think of these Anthropocenes as having multiple beginnings and storylines, each of which leaves much unseen. We can cultivate a dramatic form of attention that sustains multiple, competing stories of social and ecological change, of encounters between people, plants, soils and diseases, while remaining alert to the limits of each account, to the excess that it fails to capture. Ecological modelers, earth-systems scientists and their humanist critics have been too hasty to assume that the Anthropocene is one process, and that it must begin at one particular time. If we are willing to notice multiple
